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A polypeptide free of botulinum toxin activity^nd free 0/ toxoid which 
induces protective immunity to a type F botulinum toxiny 



2. A polypeptide characterized in that it:- 
..fa) is free of botulinum toxin activity, 

is free of toxoid, afuL- 
(c) is capable of eliciting, in a mammal, an immunological response that 
is protective against type F botulinum/toxin. 

3. A polypeptide according to Claim \d( 2 comprising a fragment or a 
derivative of a heavy chain of a type / botulinum neurotoxin. 



4. A polypeptide according to Claim ^wherein said fragment or said derivative 
is up to 600 amino acids long. 

A polypeptide according to -^(a4ms-3-e*-4-wherein said fragment is selected 

amino acids 848-1/278 of a type F botulinum toxin, 

(b) amino acids 848/991 of a type F botulinum toxin, 

(c) amino acids 99,2-11 35 of a type F botulinum toxin, and 

(d) amino acids 1/136-1278 of a type F botulinum toxin. 

A polypeptide according to Cl a ims 3 of-^wherein said derivative comprises 
a dimer of the f/agment according to any of (a)-(d) of Claim 5. 

7. A polypeptide composition for use in manufacture of a vaccine, said 
composition comprising:- 

(1) a/polypeptide free of toxin activity and capable of inducing, in a 
/nammal, protective immunity against a botulinum toxin; and 
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(2) a polypeptide adapte^sKo facilitate or enhance purification of the 
composition. 

A polypeptide composition according to Claim 7 wherein the composition 
comprises a fusion protetftfof (D^and (2). 



9. ..A polypeptide composition according to Claim 7 Of^cop^pnsing:- 



(1) a polypeptide according to af vy oHSImms 1" 6; and 



(2) a polypeptide adapted I^eToind to a chromatography column. 
10. A polypeptide composition according to -a ny of C HHrrre-^y-9-comprising a 




polypeptide ateptejjg__bjnj±to-^^^ c h ra m at ey i d p 

■—^f- 

11. A polypeptide according to Claim 8 comprising a fusion protein of:- 
A / (a) amino acida 848 to 1278 of a type F botulinum neurotoxin, with 

V 

(b) a purification Ynoiety. 



12. A vaccine comprising a pharmaceutical^ ^cepja>re carrier and a 
polypeptide according to ^ny of Cldi mu 1 6 or j^polypoptid - e - c o mpo &rtieHn 
acc ording to any of -C l aim a-?*HT 



13. A recombinant DNA encoding a^ptlypeptide according to any-e f Cla i ms -4-6- 
i-po4ypep-tiriR nnmpnsjftgn according to any of C l a i ms 7*1 1. — 

14. A method of producing a polypeptide according to a ny of Cla i m s 1 
poly p ep t ide/f ofRposj tion -a ccor d ing to any of Clain rrs-^-H comprising the 
steps of>* 
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expressing in a host cell a DNA encoding a fusi£fn5fotein, said protein 
being a fusion of (i) a fragment orjjertvative of a type F botulinum 
toxin, and (ii) a moiety adaptetfto bind to a chromatography column, 
obtaining from saicJ>o'st cell an extract comprising the fusion protein, 
and ' l 

pupjtftng the fusion protein using a chromatography column. 

1 5. A method according to Claim 14 wherein the chromatography column is an 
affinity chromatography column and the fusion protein is removed from the 
column by elution with a substrate. 




16. A method according to Claim 1 4 w4ff urther comprising cleaving the fusion 
protein and retaining the toxin fragment or derivative. 



A method of making a pharmaceutical composition comprising^-'' 

(a) expressing in a host cell a DNA encoding a fusion^protein, said protein 
being a fusion of (i) a polypeptide free ot-toxin activity and capable of 

' inducing protective immunfty^agjaifTst a botulinum toxin, and (ii) a 
purification moiety adapted^to bind to a chromatography column, 

(b) obtaining from saidjTpst cell an extract comprising the fusion protein, 

(c) purifying the^fusion protein using chromatography column, Ah<l 
1 (d> incorporating the purified, fusion protein into a pharmaceutical 

itrom — ■ 



18. A method according to Claim 17 wherein said purification moiety binds to 
an affinity chromatography column. 



A pharmaceutical composition comprising:- 
(a) a fusion protein, said protein beip^a fusion of (i) a polypeptide fee of 

toxin activity and capable oHnducing protective immunity against a 
. . botulinum toxin, and/fti) a polypeptide adapted to bind to a 

chromatography coWjmn; and 
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(b) a pharmaceutical^ accepta>re carrier. 



20. A pharmaceutical composition according to Claim 19*wherein said fusic 
protein comprises a polypeptide according to any of C la ir n a 1 -8 



21 • / A pharmaceutical compositiona^ording to Claim VB-er- 20 wherein the 
fusion protein comprises^a polypeptide adapted to bind to an affinity 
chromatography c ojdrrin. 

_____ — . — 7^ 

22. A method of vaccinating a maVnmal against a'botuiinum toxin, comprising 
administering to said mammal JkVaccVie according to Claim 12. 

23. A method of vaccinating a frriamrWa gainst a botulinum toxin, comprising 
administering to said mammal^pparmaceutical composition according to 
aPY-of CU i in i Jl9-21. 
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